One-Dimensional Motion - -

o

Terminology

Kinematics

Scalar: quantity composed of only
magnitude (distance, volome,
speed, mass, energy, power, etc)

Vector: quantity composed of both
magnitude and direction (scalar with
direction; displacement, velocity,
acceleration, force, weight)

V, = initial velocity

No \/: Ax= V-3 ar

Displacement: change in object's
position (Pos;,,~P0s, )

Distance: total length an object has
traveled (scalar, can't be negative)

V; = final velocity

NoV,:Ax=Vr+1ar

Speed: rate at which an object's

. _ Adistance
moving (avg. speed = =fswdice

Velocity: rate an object’s moving in
a specific direction ( _A””"”"” )

Ax = change in position

No Ax: V=V, +ar

Acceleration: rate at which
velocity is changing ( 222242 )

“Atime

Y displacement is distance btw where
you started and ended
Yc distance is total traveled length

a = acceleration

V,+V
Noa:Ax= (%)l‘

Y Velocity ¢ acceleration inthe same | % Velocity ¢ acceleration in opposite t=time Not : sz =V2+ 20Ax
direction is speeding vp direction is slowing down I
Position v. Time Velocity v. Time Analysing a Graph Free Fall
¥ slope = % = velocity ¥ slope = % = acceleration Rt Y acceleration dve to
> +slope = + velocity > +slope = + acceleration gravity: 9.81m/s?
> -slope =- velocitg > - slope = - acceleration % (changes on other planets, depends on size)
> no slope = O velocit > noslope = constant 2
sope = Y velocity (no acceleration) E ¥ the ISS and a quarter dropped
(object is at rest) > speed = |velocity| from the same height will both hit
. . . ; . : round at same time
; locit > Crossing ¥-axis means 0 s 5 m s |9roun
/ : ;ice(i‘egation object momentarily stops to Time (5 Y object dropped from rest
i switch directions 1. const. pos. velocity, no acceleration > V,=0m/ S,
oty 2. Const. neg. velocity, no acceleration > a=10m/s
‘ . l 3. no change in position @ v
/ + velocity . o 4. increasing velocity, + acceleration T
/ - acceleration 20 5. constant + velocity, no acceleration
‘ - Velocity v. Time Graph
\ - vel.ocit9 10 20 30 40 50
e + acceleration
Acceleration v. Time
i - velocity ¥ Area Under Graph = Velocity | EEREN
- acceleration Acceleration v. Time Graph
¢ concave vp = + acceleration ‘ ]
¥ concave down = - acceleration T

Kinematics Application

A person ascending at 60 m/s falls off an “escalator to the moon" at 3000m

Pickacho rons down a forest with initial
velocity v, then speeds vp to &v with
constant acceleration over time t.

o Ax=7?
V= va ov,t=t
Ax = ( )t (M)z—zvt
b a=7?
Vf=\/i+0.t
V=V,

o. Time to reach max height? c. Time to reach groond?
Vi=e0m/s a=-10m/s? Vi=60m/s a=-10m/s?
=om/s  t=7? Ay=-3000 t=7
V=V +at Ay=Vit+Lar
(M) —S0ms) - gg -3000 = 60t -5t% t = -19.2, 312
b. Max height? Ans: t = 31.2, time can not be neg
\/i =60 m/s = -10 m/s* d.  V;when hitting groond?
-Om/s t=6sec Ay=7? V=60 m/s =-10 m/s*
AQ - (l 1V )[ (&)(6) =180m Ag =-3000 t=312sec
Total Distance = 3000m + 180m = 3120m Vi =V;+a= 60 +(312(-10) =-252.2 m/s




